posite (by Fermat's little theorem) and we say a is a witness for n If the residue is 1 , then n is probably prime, but there are exceptions . If we are in this exceptional case where a o-1 ∎ 1 mod n and n is composite then we say a is a false witness for n , or equally, that n is a pseudoprime to the base a .
The problem of distinguishing between pseudoprimes and primes has been the subject of much recent work . For example, see (4] . Let 4(n) = la mod n : a n-1 ∎ 1 mod n}, F(n) = #9(n) .
Thus, if n is composite, then a(n) is the set (in fact, group) of residues mod n that are false witnesses for n and F(n) is the number of such residues . If n is prime, then F(n) = n -1 and &(n) is the entire group of reduced residues mod n . For any n , Lagrange's theorem 1 Extended abstract, details to appear elsewhere . At the other extreme, there are infinitely many numbers n for which F(n) = 1 . For example, any number of the form 2p will do, where p is prime . It is possible to show that while these numbers n with F( n) = 1 have asymptotic density 0 , they are much more common than primes .
So what is the normal and/or average behavior of the function An)?
It is to these questions that this paper is addressed . We show (where 2' denotes a sum over composite numbers) (1) . Let L(x) = exp(log x logloglog x/loglog x) . Let P4 (x) denote the number of n S x such that n is a pseudoprime to the base a . Thus
Pa (x) is the number of composite n S x with a mod n s a(n) . For a fixed value of a , the sharpest results known on 8(x) are that 
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Thus, by using partial summation and (1), (2) we can obtain a result that is, on a verge, much better than (3) :
We can compute the geometric mean value of F(n) with more precision :
there are positive constants c,, c2 such that Such an undertaking might gain useful insights into the nature of these tests .
Finally we address some further questions including the maximal order of F(n) for n composite, the nature of the range of F the normal number of prime factors of F(n) , and the universal exponent for the group S(n) .
